University not to remind ourselves that, without three great Italians, we might not have electrocardiography as we know it, perhaps no electrocardiography at all: Galvani, Volta and Matteucci (Fig. i) . It was Matteucci, Professor of Physics in Pisa, who in I843 first reported electrical currents in strips of pigeons' heart muscle, a discovery from which the start of electrocardiography may be dated (Fig. 2) . Jumping from Pisa to Chicago, and just over a century in time, we arrive at a convenient juncture from which to start our brief survey of some recent developments: the invention in I949 of intra-cellular recording of electrical potentials by Ling and Gerard. This method, extensively used in experimental cardiology, has demonstrated directly the resting potential across the cell membrane and made it possible to study the action potential in detail ( Fig. 3) : The rapid depolarization terminating in a momentary reversal of the polarity of the electrical charges across the membrane, corresponding to the R wave in the ECG; the plateau at or about zero potential corresponding to the S-T segment; and repolarization corresponding to the T wave. By studies in patients undergoing cardiac surgery these conditions were shown also to apply to the human heart (Woodbury, Lee, Brady and Merendino, 1957;  Trautwein, Kasse- baum, Nelson and Hecht, I962). Of the great number of observations one may be mentioned in view of its close relation to clinical medicine. Vagal stimulation and acetylcholine have been shown to produce marked shortening of the repolarization phase in the mammalian atrium. As it is known that the effect of digitalis is partly mediated by the vagus, and that digitalis glycosides and acetylcholine potentiate one another (Perry and Reinert, 1954; McEwen, 1956) With this reservation it may be said that hypokalemia presents fairly easily identifiable features, of which the depression of S-T junctions and distortion of S-T segments, followed by high upright U waves, are the most characteristic in the fully developed picture (Fig. 4) . Such ECG's are also found in patients with normal serum K+ (see below). The cardiologist will encounter these ECG's particularly in potassium depletion due to digitalization and concurrent diuretic treatment, especially when carried out over longer periods. In renal disease it assumes practical importance, amongst other conditions, in the event of hxemodialysis. Wi.h this procedure some disturbance of the electrolyte equilibrium is often unavoidable and it is therefore advisable not to digitalize fully before hbmodialysis is undertaken. Hyperkalamia presents also a typical picture, with high symmetrical T waves as an early diagnostic sign (Fig. 5) . It is found in the early stages of acute nephritis, also in the final stages of chronic nephritis where it is often associated with hypocalcwenia. This combination results in a lengthening of the Q-T interval due to the calcium deficiency, combined with high peaked T waves indicative of hyperkalwmia. These changes are reversible by hwmodialysis, and intravenous ECG features suggesting hypo-or hyperkalamia need not correspond to the potassium concentration in the serum (see Fig. 4b ). Findings agree well in cases with marked abnormalities, namely, K+ concentrations over 6.7 and below 2.3 mEq. (Dreifus and Pick, I956) . In many cases, however, discrepancies are found and their explanation is still controversial. The main argument revolves round two main theories, viz. that the ECG is determined by the absolute concentration of K+ in the myocardial fibres, or that the deciding factor is the intra-extracellular K+ gradient. In practice it seems reasonable to argue that a suggestive ECG should be considered as a warning sign even with normal serum concentrations. This holds good particularly for patients on digitalis and diuretics if an ECG shows features pointing to hypokalxmia. Differential Diagnosis
The help of the ECG in the differential diagnosis between myocardial infarction, acute pericarditis and pulmonary embolism should not be forgotten. A correct diagnosis is of great importance, not only because of the greatly different prognosis, but also as some cases of pericarditis require steroid treatment, for example, the variety due to disseminated lupus erythematosus, to be suspected particularly when occurring in a young female; occasionally also the pericarditis of the post-myocardial syndrome.
A normal twelve-lead ECG may also be of great diagnostic importance. As with so many biological methods, the distinction between normal and abnormal in borderline cases can be most difficult, and it is significant that, as recently as I96I, an another are recorded simultaneously with a cathode ray oscillograph, which makes it possible to record directly the projection of the threedimensional electrical changes in the heart onto one plane-frontal, sagittal, or horizontal, depending on the placement of the electrodesinstead of onto one line, that is, a lead of a conventional ECG. 
